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RHEIN  MAIN  LOCATION  AND  TERRAIN  SUMMARY 


LOCATION 


Rhein  Main  Air  Base  is  located  at  latitude  50  degrees  02  minutes 
North  and  longtitude  08  degrees  3**  minutes  East.  The  civilian 
side  of  the  field  has  ICAO  identifier  EDDF  and  station  locator 
10637.  10  is  the  block  number  for  Germany.  The  military  side 

is  ICAO  identifier  EDAF  and  has  locator  number  10636. 


TERRAIN 


The  field  elevation  of  Rhein  Main  Air  Base  is  365  feet.  The  base 
is  located  on  a  flat  rise  of  terrain  from  the  low  ground  of  the 
Main  River  and  Rhein  River  valleys,  about  six  nautical  miles 
east  of  Wiesbaden.  The  relatively  flat  Main  River  and  Rhein 
River  valleys  extend  twenty  to  forty  miles  west-southwest  and 
southwest  from  the  base.  Rhein  Main  Air  Base,  surrounded  on  all 
sides  by  woods,  is  located  on  the  left  bank  of  the  Main  River  in 
the  north  central  edge  of  these  valleys.  Seven  miles  to  the 
northwest  of  the  base  the  Main  River  Valley  is  bounded  by  the 
Taunus  Mountains  which  form  a  barrier  oriented  southwest  to  north¬ 
east.  These  mountains  rise  to  elevations  over  3000  feet  MSL.  To 
the  south  and  southeast  of  the  base  the  terrain  rises  slowly  to 
the  Odenwald  Mountains  with  elevations  from  1 500  feet  MSL  to  2000 
feet  MSL. 
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LOCAL  WEATHER  AND  EQUIPMENT 


Frankfurt/Rhein-Main  Flughafen  is  situated  in  an  extended  basin  with  forests. 

It  is  4km  south  of  the  Main  river  at  Russelsheim  and  10km  southwest  of  the  city 
of  Frankfurt.  The  Main  and  Rhein  rivers  join  17km  west-southwest  of  the  airport. 
The  Rhein-Main  plain  is  surrounded,  except  on  the  south,  by  mountains  which  shape 
the  prevailing  wind  flow  and  affect  the  weather  at  the  airfield. 

GENERAL 


Winter  weather  at  the  Frankfurt/Rhein-Main  airport  is  characterized  by  low  stratus 
ceilings,  clouds  and  fog.  During  summer,  the  weather  improves  markedly.  In  the 
close  vicinity  of  the  field,  severe  thunderstorms  are  rare.  Thunderstorms  normally 
form  and  hold  over  the  Taunus  Mountains  to  the  north  and  over  the  Odenwald  to  the 
south.  These  mountain  deflect  and  focus  the  prevailing  wind  flow,  but  also, 
during  the  winter,  create  a  basin  of  cold  air  storage.  Fog  formation  in  winter  is 
enhanced  by  air  pollution  trapped  in  the  valley. 

WIND  DIRECTION  AS  AN  INFLUENCE  ON  AIRFIELD  WEATHER 


Wind  from  south  through  west: 

Prevailing  wind  direction  at  Rhein-Main  is  from  the  southwest,  due  to  the 
configuration  of  the  Rhein-Main  valleys  and  the  Taunus  mountains.  Strong  southwest 
winds  flow  through  the  valley  in  advance  of  strong  frontal  activity  and  then  shift 
to  westerly  after  frontal  passage.  Crosswinds  are  not  usually  a  problem  since  the 
runway  is  aligned  with  the  prevailing  winds. 

Weak  winds  from  the  south  to  the  southwest  favor  the  formation  of  fog,  by  advecting 
moisture  from  the  forests,  grasslands  and  the  broad  Rhein  river  valley. 

Persistent  fog  situation  are  terminated  by  the  increasing  wind  velocities  associated 
with  the  approach  of  frontal  systems.  South-westerly  winds  may  also  cause  cloudiness 
over  the  Taunus  from  orographic  lifting. 

Wind  from  the  northwest: 

Northwesterly  winds  are  rare  because  of  the  deflection  of  the  Taunus  Mountains. 

Almost  immediately  after  the  passage  of  a  cold  front,  clouds  break  up  and 
temperatures  increase  briefly  from  insolation.  As  air  fills  in  behind  the  front, 
temperatures  then  begin  to  fall.  The  surface  winds  under  these  conditions  veer  to 
the  west,  though  at  an  altitude  of  a  few  hundred  meters,  the  flow  is  from  the 
northwest.  Strong  northwesterly  flow  produces  turbulence  and  shear  for  aircraft 
on  Final  Approach,  though  winds  are  quite  light  at  the  surface.  Strong  northwesterly 
flow  of  unstable  air,  though  rare,  brings  the  normally  stationary  thunderstorms  down 
off  the  Taunus  and  across  the  airfield. 

Wind  from  the  northeast: 

The  secondary  maximum  in  prevailing  winds  is  from  the  northeast.  These  winds  are 
also  produced  by  the  Taunus  and  the  Wetterau  plain  northeast  of  Rhein-Main.  Daytime 
northeas terly  flow  is  produced  by  strong  high  pressures  east  of  Rhein-Main.  The 
gradient  flow  from  the  Siberian  High,  for  example,  is  focused  by  the  Main  valley. 

On  clear  fall  and  winter  evenings,  radiation  cooling  over  the  Wetterau  plain  also 
produces  northeasterly  flow,  often  in  contrast  to  the  gradient  wind.  If  this  flow 
accelerates  to  5  knots,  fog  formation  will  often  be  prevented,  and  fog  in  existence 
may  be  dissipated. 
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At  speeds  below  5  knots,  and  especially  after  precipitation  occurs,  radiation  fog 
forms  during  the  early  night  in  the  Main  valley  and  in  the  forest  clearings  north 
and  east  of  the  airfield.  This  fog  is  often  carried  over  the  airfield. 

Wind  from  the  southeast: 

Winds  from  the  southeast  are  deflected  by  the  Odenwald  and  are  therefore  rare. 


AIRFIELD  WEATHER  EQUIPMENT 

All  observations,  weather  equipment  and  maintenance  are  provided  by  the 
Deutsche  Wetterdienst  for  the  airfield.  The  USAF  has  no  permanently  installed 
observing  equipment  at  the  field. 

BAROMETER 


Mercurial  11a. 
TEMPERATURE 


The  DWD  has  a  direct  reading  electronic  temperature/dewpoint  set  and  in  addition 
Wet/Dry  Bulb  instrumentation  installed  in  a  2  Meter  Instrument  Shelter. 
Measurements  are  representative.  However,  a  Systematic  error  of  +0.3C  occurs  with 
the  Wet/Dry  Bulb  set  on  cold  days  with  a  NE  wind  carrying  body  heat  into  the 
instrument  shelter. 

WIND 


Two  Cup  type  anemometers  are  located  on  10  Meter  wind  masts  at  each  end  of  the 
runway.  The  wind  direction,  speed  and  10  minute  averages  are  recorded  on  drum 
type  electric  trace  recording  equipment  in  the  observer  shelter.  Only  the  east 
wind  record  is  examined  for  peak  winds  and  gusts  for  synoptic  records,  through 
both  traces  are  kept  on  file. 

VISIBILITY 


Since  the  airfield  is  surrounded  by  flat  terrain  and  forest,  long  range  visibility 
markers  are  poor  to  the  N,  S,  and  E.  The  ROS  is  located  at  the  East  end  of  the 
filed.  There  are  numerous  visibility  markers  inside  the  forest  perimeter 
(lkm  East,  4km  West).  In  addition,  there  are  six  transmissometer  sets  with 
continuous  recording  of  RVR  available  for  each  set. 

CLOUD  HEIGHT 


Cloud  height  is  determined  with  two  fixed  beam/rotating  detector  ceilometers,  one 
at  either  end  of  the  runway.  The  equipment  is  accurate  up  to  two  thousand  feet. 
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OPERATIONALLY  CRITICAL  WEATHER  CRITERIA 
1.  Aircraft  Operations  (Also  see  AWSP  55-1  &  AWS  VA  55-2) 

a.  Winds 

(1)  Maximum  Tailwind  10  Knots  -  C9 

(2)  Maximum  Crosswind  30  Knots  -  C9 

(3)  Maximum  Crosswind  35  Knots  -  C130 

(4)  Maximum  Crosswind  25-25  Knots  -  C141 

(5)  Maximum  Crosswind  27  Knots  -  C5  (Varies  with  instrumentation  and 

weather) 

b.  Winds  for  Drop  Missions  (Most  drops  must  be  VFR  (020/4.3),  some  VFR 
(015/3.0)) 

(1)  HE  -  Heavy  Equipment 

Drop  Wind  £  40  Kts  (AF  Equipment) 

30  Kts  (Army,  Most  Common  Type) 

Surface  Wind  ^  17  Kts  (With  Parachutes) 

<  13  Kts  (Without  Parachutes) 

(2)  CDS  -  Container  Delivery  System 

Drop  Wind  £  40  Kts  (AF) 

<30  Kts  (Other) 

Surface  Winds  <  13  Kts 

(3)  HALO  -  High  Altitude  Low  Opening  (Must  be  able  to  see  the  ground) 
Drop  Wind  -  No  Restriction 

Surface  Wind  <  13  Kts 

(4)  TTB  -  Tactical  Training  Bundles 
Drop  Wind  <  40  Kts 

Surface  Wind  S  25  Kts 

(5)  PERS  -  Personnel 
Drop  Wind  i  30  Kts 
Surface  Wind  5  13  Kts 

(6)  LAPES  -  Low  Altitude  Parachute  Extraction  System 
Crosswind  <  35  Kts 
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(7)  IFR  Drops 


Terminal  Minimums  OR  300/. 4 
Formation  Terminal  Minimums  300/1.0 
(8)  AWADS  -  Adverse  Weather  Aerial  Delivery  System 
Ceiling  and  Visibility  500/1.0  (Approx.) 

2 .  Local  Weather  Warning/Met  Watch  Advisory  Criteria 

a.  Wind 

(1)  ^  or  equal  to  40  Kts  -  LWU 

(2)  ^  or  equal  to  25  Kts  -  MWA 

(3)  Low  level  wind  shear  within  5  NM  -  MWA 

(4)  Severe  turbulence  below  10,000  Ft  -  MWA 

b.  Ceiling/Visibility 

(1)  K  or  equal  to  1000/2.0  NM  -  MWA 

(2)  <  or  equal  to  300/. 4  NM  -  MWA 

(3)  K,  or  equal  to  200/. 4  NM  -  MWA 

c .  Precipitation 

(1)  Hail  -  >  or  equal  to  1/2  inch  -  LWW 

(2)  Heavy  snow  £  2  inches  in  12  hours  -  LWW 

(3)  Heavy  rain  £  2  inches  in  12  hours  -  LWW 

(4)  Freezing  precipitation  or  ice  pellets  -  LWW 

(5)  Snow  accumulating  ^  trace  -  MWA 

(6)  Severe  icing  below  10,000  Ft  -  MWA 

(7)  Heavy  frost  -  MWA 

d .  Thunderstorms /Lightning 

(1)  Thunderstorms  within  10  NM  -  MWA 

(2)  Tornado  within  10  NM  -  LWW 

(3)  Probability  for  Lightning  Conditions  (POLC)  greather  than  or 
equal  to  80%  within  25  NM  -  MWA. 
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e.  Temperatures 

(1)  Freezing  temperatures  (01  May  -  15  OCT)  -  LWW 

(2)  Temperature  Drop  20°F  in  12  hours  or  less  reaching  32°F 


CLIMATOLOGICAL  SUMMARY 


RHEIN  MAIN  AIR  BASE 
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RHEIN-MAIN  AB  GER 
Elevation  365* 


RHEIN  MAIN  CLIMATOLOGICAL  SUMMARY 
AIR  MASSES 


Due  to  the  configuration  of  Europe  and  its  being  located  in  the  zone  of  prevailing 
westerlies,  the  most  predominant  air  mass  affecting  Rhein-Main  during  all  seasons 
is  maritime  in  its  origin*  Maritime  polar  air  masses  are  prevalent  from  fall 
through  spring.  Continental  air  masses  are  in  the  minority  with  continental 
polar  occurring  during  the  winter  when  low  to  negative  zonal  flow  is  caused  by  a 
well  developed  Siberian  high  or  during  the  summer  when  a  high  pressure  cell 
breaks  off  the  Azores  high  and  becomes  stationary  over  central  Europe. 

CLOUDINESS  AND  VISIBILITY 


The  maritime  influence  is  quite  evident  when  sky  cover  statistics  are  examined. 
Annually,  cloudy  skies  (greater  than  6/10  coverage)  occur  71%  of  the  time  with  a 
maxima  in  winter  and  partly  cloudy  to  clear  skies  (5/10  coverage  or  less)  occur 
18%  of  the  time  with  the  maxima  in  summer.  Air  mass  stability  and  southwesterly 
flow  through  the  Rhein  Valley  with  its  moisture  and  pollution  sources  cause 
October  to  have  the  poorest  flying  weather  during  the  morning  hours  (0600-0800). 
Ceilings  of  less  than  200  feet  and  visibilities  of  less  than  0.4NM  occur  15%  of 
the  time  (five  days).  However,  alternate  minimums  are  met  50%  of  the  time  and 
this  figure  rises  above  80%  during  the  afternoon.  Conversely,  the  best  flying 
weather  occurs  April  through  July  with  above  minimum  conditions  existing  97%  of 
the  time. 

TEMPERATURE 


A  graphical  portrait  of  the  temperatures  at  Rhein-Main  shows  a  standard  climatological 
curve.  Extremes  above  100  degrees  F  and  below  0  degrees  F  are  rare.  Freezing 
temperatures  usually  are  recorded  from  November  through  May. 

PRECIPITATION,  THUNDERSTORMS  AND  SNOWFALL 


Precipitation  amount  is  fairly  uniform  throughout  the  year  with  a  maxima  during  the 
summer  and  a  minima  during  the  winter.  On  the  average,  a  trace  of  precipitation 
is  reported  every  second  day.  During  the  summer,  greater  amounts  of  precipitation 
fall  due  to  thunderstorms  and  convective  showers.  However,  during  the  winter,  total 
accumulation  decreases  and  frequency  of  occurance  increases.  A  trace  of  snowfall  or 
greater  has  been  recorded  from  November  through  May,  but  the  greatest  frequency  of 
occurrence  and  accumulation  is  December  through  February. 

WINDS 


Frontal-pre  and  post,  and  strong  zonal  flow  result  in  a  prevailing  wind  direction  of 
southwest.  Non-frontal,  pre-frontal  and  weak  zonal  flow  result  in  a  wind  direction 
from  the  northeast  due  to  the  configuration  of  the  mountains  extending  from  the  north 
through  the  east  and  the  down  slope  motion  into  the  Rhein  Valley.  Wind  speeds  greater 
than  40  knots  occur  with  thunderstorms,  instability  lines,  frontal  and  post  frontal 
weather. 

(The  following  climatology  tables  were  extracted  from  the  RUSSWO,  period  of  record 
Sep  46  -  Dec  76) . 
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APPROVED  LOCAL  FORECAST  STUDIES 


LOCAL  STUDIES 
RULES  OF  THUMB 


3-1 


APPROVED  FORECAST  STUDIES 


There  are  no  approved  local  forecast  studies  available  for  Rhein-Main. 
An  objective  method  for  forecasting  fog  has  been  retired  to  the  local 
forecast  techniques  file. 


* 

* 


RULES  OF  THUMB 


There  are  currently  no  rules  of  thumb  which  have  been 
thoroughly  tested  with  a  minimum  of  two  years  of  dependent 
data  and  three  years  of  independent  data. 
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WEATHER  CONTROLS 

SYNOPTIC  PATTERNS 
WINTER 
SPRING 
SUMMER 
FALL 
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SYNOPTIC  PATTERNS 


WINTER 


4-2 


WINTER 


AIR  MASSES 

It  may  be  pointed  out  that  due  to  Europe* a  location  with  respect  to 
land  and  water  masses,  it  is  predominantly  exposed  to  maritime  air  masses 
from  the  Atlantic  since  we  are  in  the  zone  of  westerlies.  Contrary  to 
conditions  in  the  United  States,  there  is  no  source  of  cold  arctic  air 
directly  to  the  north  of  Europe  that  is  easily  pulled  down  over  the  con¬ 
tinent  behind  each  cold  front. 

Since  the  average  flow  over  Europe  and  Germany  is  westerly,  or  a 
small  variation  thereof  for  the  most  of  the  winter,  Germany  and  Rhein 
Main  experience  maritime  polar  air  masses  much  of  the  time  and  less 
severe  winters  than  the  united  States.  To  continue  from  this  observation 
we  may  say  that  Maritime  Polar  air  is  the  most  prevalent  air  mass  over 
Germany;and  its  two  north-south  relatives,  maritime  tropical  and  maritime 
arctic  air,iuvade  Germany  on  occasions  when  the  circulation  is  distorted 
Aar  enough  to  bring  that  respective  air  mass  in.  Maritime  arctic  air 
usually  invades  after  a  long  trajectory  from  the  north  or  northwest  off 
the  Greenland  ice  cap.  Such  a  flow  must  traverse  the  wari.i  Gulf  Stream 
causing  some  warming  before  reaching  Germany. 

The  other  two  air  nasses  experienced  in  Germany  are  continental  polar 
and  continental  arctic.  For  conditions  to  allow  either  of  these  two  air 
masses  to  prevail  it  is  clear  that  the  circulation  can.iot  have  a  long 
over  water  trajectory;  therefore,  we  may  say  that  the  normal  westerly 
flow  must  be  shut  off.  Continental  polar  and  continental  arctic  air 
masses  invade  Germany  under  extremely  low  index  conditions,  usually  so 
low  as  to  be  negative  in  this  region  with  easterly  circulation.  These 
two  air  mas  es  originate  over  the  extremely  cold  Siberian  ice  cap  and 
are  brought  down  into  uermany  with  an  easterly  or  north  easterly  flow 
ar>und  an  intense  Siberian  or  Scandinavian  warm  cell,  which  is  very  often 
a  result  of  a  connection  with  a  north-eastern  extension  of  the  Azores 
High  that  has  become  independent  of  its  parent  high. 

The  weather  phenomena  associated  with  the  above  air  masses  at  Rhein 
Main  are  as  follows:  During  the  presence  of  maritime  air  masses  (whether 
tropical,  polar,  or  arctic),  generally  stable  conditions  prevail  except 
during  conditions  of  convergence  such  as  frontal  passages.  These  air 
masses  are  relatively  warmer  than  the  cuntinent  during  the  winter  and  are 
cooled  from  beneath  during  their  passage  from  tneir  warmer  source.  Strat¬ 
ified  clouds,  drizzle  or  rain,  and  moderate  to  poor  visibilites  with  naze 
and  fog  prevail.  During  the  presence  of  continental  air  masses,  generally 
good  flying  conditions  prevail.  Due  to  the  iacK  of  moisture  in  its  first 
stages,  clear  skies  and  the  coldest  weather  are  observed.  After  the  in¬ 
vasion  of  these  two  air  mas  es  (continental  polar  nd  arctic)  is  complete, 
low  temperatures  continue  but  a  strong  subsidence  inversion  appears  due  to 
the  anti-c.vclonic  circulation  accompanying  the  air  masses.  Broken  to  over¬ 
cast  skies  prevail  during  the  daytime,  often  clearing  at  nignt  during  peak 
radiation  effects.  An  important  phenomenon  during  the  presence  of  the 
continental  air  masses,  is  the  occurence  of  long  lasting  snowfalls  or 
moderate  to  heavy  snow  showers.  The  criterion  for  the  latter  effect  is  a 


+3 


strong  cyclonic  activity  in  the  Mediterranean  and  over-running  of  warn, 
moist  air  aloft*  Snow  is  often  the  result  of  warm  frontal  activity  over 
the  Black.  Sea  area.  A  trough  forms  in  the  easterly  flow  and  moves  west* 
ward  into  Germany,  creating  snow  showers  in  the  convergence  of  the  trough 
of  moist  air. 

FRONTS 

Associated  weather  is  common  to  all  European  fronts  with  few  local 
effects.  As  with  air  masses,  it  is  most  interesting  to  compare  frontal 
passage  at  Rhein  Main  to  frontal  passages  in  the  United  States.  Again, 
the  location  of  air  masses  as  given  previously  is  of  prime  interest.  In 
Germany,  the  outbreaks  of  cold  air  are  associated  with  anti-cyclonic 
circulation  and  with  very  little  c  mvergence  preceding  or  accompanying 
the  outbreak,  just  as  in  the  US.  Cold  highs  moving  southward  in  the  U.S. 
from  Canada  are  sharply  contrasted  to  the  warm  moist  southern  U.S  air 
masses  from  the  Gulf  of  Mexico.  The  discontinuity  is  great  enough  to 
cause  many  strong  fronts  and  much  cumulus  and  thunders  tor*.)  activity.  The 
opposite  is  true  in  Germany.  \ he  discontinuity  between  air  masses  is 
small  and  the  fronts  are  weaker.  Invasions  of  the  coldest  air  here,  are 
a  part  of  a  large  warm  stable  sprawling  high  with  accompanying  subsidence 
inversions  and  easterly  flow  seldom  preceded  by  fronts.  Nearly  all  cold 
fronts  affecting  Rhein  Main  have  a  history  that  brought  then  off  the  east¬ 
ern  coast  of  North  America  and  across  the  Atlantic  Ocean.  Modification  of 
the  cold  air  mass  behind  the  front  ,  due  to  its  long  trajectory  ov^r  the 
relatively  warm  Atlantic,  is  in  many  cases  so  great  that  continuity  is  dif¬ 
ficult  to  maintain.  Upon  reaching  toe  cold  European  continent  the  air 
that  has  traveled  benind  the  cold  front  across  the  ocean  is  warmer  than 
the  air  over  Germany,  and  the  cold  front  lose*-  its  characteristics;  yet  it 
does  not  take  up  those  characteristics  of  a  warm  front  or  an  ocd  sion  md 
must  be  analyzed  simply  as  a  trough.  As  a  result  of  the  above  circumstances, 
it  is  true  that  cold  fronts  at  Rhein  Main  and  in  northern  Europe  as  a  whole, 
are  much  different  from  those  in  the  vi.S.  Less  cumuloforn  clouds  are  as¬ 
sociated  with  fronts  here  than  in  the  States,  and  average  tops  of  the 
cumulus  during  the  winter  is  about  8  to  10  thousand  feet. 

Poorest  frontal  weather  conditions  at  Rhein  Main  are  associated  with 
pre-warm  frontal  situations.  Ceilings  less  than  500  feet  and  visibilities 
less  than  1  mile  are  not  uncommon.  Stationary  cold  fronts  associated  with 
weak  westerly  flow  are  equally  as  bad.  Both  are  accompanied  by  low  stratus, 
rain,  an d  fog.  It  is  believed  that  with  weak  westerly  or  southwesterly  flow 
accompanied  by  frvmtal  zone  lying  in  the  Rhein  Main  area,  low  stratus  and 
fog  are  c togged  into  the  Main  River  Valley  and  trapped  by  the  surrounding 
mountains . 

Temperature  forecasts  have  o  particularly  unusual  considerations  and 
the  causes  of  warm  and  cold  weather  has  been  discussed  under  the  section 
on  Air  Masses. 

Thunderstorms  are  most  rare  during  all  winter  months  which  correlates 
well  with  the  telat^vels  little  cumulus  activity  associated  with  European 
fronts  and  also  the  normal  expectancy  throughout  the  winter. 

Tornadoes  have  never  been  observed  at  Rhein  Main  during  the  winter. 
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FIG,  1-2  THE  WESTERLY  TYPE:  On  the  0600Z,  13  J  n.  1948,  the  cubtro  ic  1  high  ex¬ 
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FIG,  1-6  THE  &NTICYCLOKIC  TYPE:  This  weather  type  seldom  occurs  over  the  Frankfurt 

^  area,  but  if  once  est  blished  it  usually  lasts  for  r  long  eriod.  On  the  12002, 

4  Jan*  1946,  p  wide  nticyclonic  rea  extended  over  the  gre  ter  p  rt  of  Germ-  ny , 

Fr  nee,  Austria,  Czechoslovak  ,  Hung-  ry,  and  Rumania  with  tv/o  centers,  one  over 
western  C  echoslovakia,  the  other  over  northern  Rumania.  Fr'  nkfurt  lies  in  the 
noithvestem  part  of  the  westerly  high  ores  ure  cell.  There  re  slight  easterly 
winds,  only  high  or  middle  clouds  and  good  visibilities,  gencr  lly  bout  3  to  C 
miles.  Tfyere  is  no  nrecipit  tion.  This  situation  is  often  s- oci  '  c.  with  com¬ 
ing  fog  with  visibilities  ler:  th  n  1  mile. 
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SPRING 
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SPRING 


AIR  MASSES 

As  mentioned  in  the  section  on  WINTER  weather,  Europe  is  geographic¬ 
ally  a  large  penensula,  and  therefore  since  we  are  in  he  zone  of  general 
westerly  circulation  it  is  predominantly  under  the  influence  of  maritime 
air  masses. 

Under  normal  conditions  of  the  general  circulation,  the  maritime 
polar  air  mass  is  the  most  frequently  observed  air  mass  over  Germany 
during  the  spring  season.  Other  mariti.ne  air  masses  observed  less  fre¬ 
quently  in  the  Rhein  Main  area  are  maritime  tropical  and  maritime  arctic. 

\s  mentioned  earlier  in  the  privious  section,  maritime  arctic  air  masses 
may  invade  the  Rhein  Main  area  when  the  normally  westerly  flow  is  distort¬ 
ed  to  northerly,  and  the  air  mass  flows  southward  over  the  shortest  pos¬ 
sible  route  into  Germany.  An  ideal  situation  for  this  occurs  when  the 
Azores  high  ridges  sharply  northward  over  Iceland,  causing  northerly  flow 
from  the  Norwegian  Sea  across  southern  Norway  and  into  the  north  Sea.  A 
salient  feature  of  this  ideal  situation  is  the  formation  of  a  low  in  the 
North  Sea  Area  around  Denmark,  or  a  movement  of  a  low  into  this  area.  The 
maritime  arctic  air  with  this  situation  moves  southward  from  the  source 
region  into  the  NorthSea  and  then  soutneastward  into  the  Rhein  Main  area. 

For  an  invasion  of  maritime  air  (tropical)  into  the  Rhein  Main  area 
during  these  months,  there  .nust  be  a  well  developed  and  persistent  flow 
from  the  southwest.  As  can  be  seen,  the  synoptic  situation  ideal  for  the 
intrusion  of  maritime  tropical  air  may  be  marked  by  a  general  trough  in 
the  mid-Atlantic  causing  southwesterly  flow  from  the  region  of  the  Azores 
into  the  Rhein  Main  area.  During  the  spring  months,  the  persistence  and 
frequency  of  the  maritime  tropical  air  mass  is  relatively  low.  As  can  be 
expected,  the  frequency  and  persistence  of  this  air  .iass  increases  as  the 
season  progresses. 

The  other  two  air  masses  which  may  be  observed  in  this  area  are  con¬ 
tinental  polar  and  continental  arctic*  The  frequency  and  ersistence  of 
these  air  irasses  shows  a  decided  decrease  during  spring  when  compared  with 
winter.  As  the  source  regions  for  these  air  masses  is  Siberia  and  north¬ 
ern  Russia,  an  extremely  low  index  situation  must  exist  for  an  intrusion 
of  these  air  masses  into  the  Rhein  Main  area.  In  an  idealized  situation, 
the  Azores  high  ridges  northeast,  joining  the  Scandinavian  high.  With  this 
situation,  a  long  northeasterly  or  easterly  flow  prevails  from  the  source 
region  to  the  Rhein  Main  area. 

In  concluding  the  discussion  f  air  mas-es,  a  short  discussion  on 
weather  phenomena  associated  with  the  above  air  masses  follows: 

The  fresh  outbreak  of  maritime  polar  and  maritime  arctic  air  masses 
into  the  Rhein  Main  area  during  the  months  of  March  through  May  is  usually 
accompanied  by  convective  shower  activity  within  the  air  mas*  rather  than 
stratiform  clouds  and  drizzle  as  is  usually  the  case  d  :ring  the  winter. 

This  change  in  the  character  of  weather  phenomena  is  due  to  the  fact  that 
in  the  spring,  the  temperature  difference  between  sea  and  land  gradually 
diminishes  ind  is  finally  reversed.  this  reversal  may  take  place  rapidly 
in  many  cases.  In  March,  the  continent  is  usually  under  the  influence  of 


a  high  pressure  area  with  clear  skies  which  allow  maximum  insolation  dur¬ 
ing  daylight  hours.  As  a  result  of  this  reversal  of  temperature  difference 
between  land  and  sea  areas,  the  air  masses  are  gradually  changing  from 
mPw  and  mAw  to  mPk  and  mAk  during  the  spring  months. 

Weather  within  a  maritime  tropical  air  mass  is  usually  characterized 
by  stratocmnulus  and  fair  weather  cumulus.  Showers  rarely  occur  within 
this  air  mass  during  the  spring  season,  but  are  observed  along  a  frontal 
boundary  between  maritime  polar  and  maritime  tropical  air  masses. 

Within  a  deep  continental  polar  or  continental  arctic  air  mass, 
weather  is  usually  characterized  by  clear  skies,  good  visibilities  during 
the  first  ddys  of  the  outbreak  and  large  diurnal  variations  in  temperature. 
If  the  continental  polar  or  continental  arctic  air  mass  persists  three  to 
four  days,  the  visibility  shows  a  gradual  deterioration  as  a  result  of  (1) 
increased  stabilization  due  to  subsidence  within  the  air  mass,  and  (2)  if 
the  flow  is  northeast,  smoke  is  advected  from  the  industrial  areas  of 
Frankfurt  to  Rhein  Main.  If  the  air  mass  is  shallow  in  the  vicinity  of 
Rhein  Main,  the  over-running  of  warm  air  from  the  Vedi terranean  area  will 
result  in  overcast  niuibostrati  s  and  precipitation  in  our  area. 

FRONTS 

During  the  spring,  the  character  of  the  frontal  systems  is  gradually 
c  angina: .  In  the  winter  months,  the  strongest  frontal  systems  a  re  warm 
type  occlusions  with  co*d  fronts  beinn;  weak  and  diffuse.  As  a  result  of 
the  reversal  of  temperature  difference  between  land  and  sea  in  tins  period, 
the  warm  fronts  tend  to  become  ore  diffuse  as  they  move  over  the  con¬ 
tinent  and  the  cold  fronts  become  More  sharply  defined.  The  cold  fronts 
are  accompanied  by  increasing  activity  throughout  the  season.  Als  ,  in 
the  northwesterly  flow  behind  a  cold  front,  a  series  of  closely  spaced 
minor  trough*  develop  within  the  fresh  maritime  polar  or  Maritime  arctic 
air  mass.  These  trough  lines  are  characterized  d>  ring  this  season  by 
swelling;  cumulus  and  general  shower  activity  along  the  trough  line.  During 
the  first  eight' en  to  twenty-four  hours  after  fresh  maritime  polar  out¬ 
breaks,  the  trough  lines  ass  ; ne  Rhein  ‘ain  area  with  fairly  regular  time 
intervals  between  the*.  The  maximum  activity  is  normally  experienced 
during  daylight  hours  due  to  ad  led  convection.  Because  of  the  relatively 
strong  flow  during  this  season,  cumulus  activity  associated  with  fronts 
and  troughs  usually  extends  no  higher  tran  10,000  feet  a i th  thunderstorm 
activity  being  a  rare  phenomenon. 

The  poorest  frontal  weather  is  normally  associated  with  cold  front  1 
pa- -ages  at  Rhein  Main  and  subsequent  trough  passages  in  a  fresh  maritime 
polar  or  maritime  arctic  air  iass.  hazards  associated  with  this  weather 
type  are;  (1)  turbulence  in  spelling  cumulus  along  fronts  and  trough  lines, 
(2)  low  ceilings  in  showers,  800  to  1200  feet  for  periods  usually  not  ex¬ 
ceeding  »h»rty  minutes,  (3)  visibility  below  3  miles  in  showers  for  per¬ 
iods  usually  not  exceeding  tuirty  minutes,  and  14)  gusty  surface  winds 
within  the  range  of  20  to  35  knots  associated  with  the  frontal  and  trough 
passages . 

I.0CAL  «*FJln i'SAi  C  ARA'  f  -.RUSTICS 

Strong  winds:  In  this  season,  as  in  winter,  s t  *  ong  wi  ds  are  obs  -  ved 
v;  i  i  h  westerly  situations  wherein  a  frontal  zone  extends  east-west  through 
l he  bn ir I ish  channel  and  the  North  Sea  area  with  unstable  waves  moving  along 
the  front  and  deepening.  Also  strong  winds  occur  with  northwesterly  sit- 


uations  wherein  a  modified  maritime  arctic  air  mass  invades  the  Rhein  Main 
area*  wusty  winds  of  relatively  short  duration  accompany  the  passage  of 
the  minor  troughs  in  this  situation* 

Visibility  restrictions:  A  light  southwesterly  flow  into  the  Rhein 
Main  area  with  a  long  west-southwesterly  trajectory  continues  to  be  the 
situation  most  favorable  to  formation  of  fog  xn  this  area*  ihis  is  due  to 
the  slight  rise  in  terrain  from  the  Rhine  Valle >  to  the  hein  Main  area, 
causing  the  moist  air  to  move  slowly  upslope*  It  might  be  well  to  mention 
that  the  terrain  continues  to  i ise  slowly  to  the  east  to  the  vicinity  of 
Offenbach  so  that  when  a  low  stratus  and  fog  condition  exists  at  Rhein 
Main*  edilings  and  visibilities  are  generally  lower  in  the  vicinity  of 
Offenbach  than  those  reported  at  Rhein  Main*  As  has  been  mentioned  before* 
a  light  northeasterly  wind  (020  to  040  degrees)  at  the  surface  associated 
with  a  stable  lapse  rate  near  the  survace  is  favorable  to  the  advection 
of  smoke  or  "smog'  f ro  »  the  Frankfurt  area  into  Rhein  Main* 


/ 


FIG.  2-2  SOUTHWESTERLY  FLOW  ACJOMI  AHIEL  BY  U.VAAIOh  OF  XCLIFIKD  aA  AIK  (lj»OWL  LOCALLY 
AS  APRIL  nEATHER  SITUATION :  1200:,  2  April  1948.  On  2  pril  1948  t  1  ’02 ,  co.d 

front  between  cP  and  mP  f  ir  ®  sses  extends  from  L  ke  I» do  southwest  through  e  st 
Poland,  the  Balkans  •  nd  into  southern  Sardinia  with  :  series  of  waves  moving  north- 
e  st  long  the  front.  To  the  west  long  r  line  from  Co^enh  gen  to  Pried. ichsh  ven 
lies  s  weak  boundary  between  ml'  ir  nd  modified  mA  ir.  The  bound  ry  is  mrkec.  by 
widespread  cumulus  'nd  shower  ctivity  within  the  modified  mA  •  ir  a  ss  to  the  eat 
and  str  tiform  clouds  in  the  mP  -ir  to  the  e  st.  The  ir.v  ion  of  t..e  modified  m>-.  ir 
mass  into  the  Rhein  Mr  in  are-  ’•’as  marked  by  •  droo  in  tenner  tun  nd  ^y  .-newer  •  ctiv¬ 
ity.  Princip' 1  cloud  type  with  this  situ  tion  is  str  tocumulu:  -r  oci  tea  ”ith 
swelling  cumulus.  An  o  sion  1  cumu  onimbus  (level  ea  over  the  mour.  in.  to  r’ 


and  north  of  Rhein  Mr in.  Ceilings  were  gener  lly 
love  ring  term  rarily  to  oOO-l?  0  feot  in  shovvrr. 
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FIG.  2-3  WESTERLY  SITUATION  WITH  GENE.,  L  TROUGH  .LONG  55  ; EGR.^E  ..ORTH:  1  2oOT.f  20 
March  1947.  Gener  1  trough  extends  -rom  mid-.tl  ntic  ecross  Scotl*  nd  continuing 
to  re  northwest  of  Block  Sen.  In  the  re  s  uth  of  the  trough  the  flov  t  sur- 
f .  ce  'tod  rloft  is  v/est -northwest  resulting  in  dvection  of  mr  ir  eve  the  continent, 
A  week  occlusion  extends  from  low  over  f  chle.rc.  wig  -to  e  st  of  Berlin  nd  Pr  (*ue 
with  cold  front  from  Pr  gue  extending  southwest.-/;  rd  into  second  ry  :ov  -‘enter  in 
Gulf  of  Geno'  •  With  this  situ  tion  ther  exists  gener  1  str  tocu;;ulus  1*  y  r  'ver 


Surooe.  In  the  Rhein  M  in  r re-  gene: 


1  broken  to  overs  rt  str  io~u  .ulus  cor.uit  ons 


Ej\ju.  w  •  4.**  ^ w  - - -  o - 

prevril  with  some  swelling  cumulus  developing  over  mount1  ins  to  nor.n  curing  Iter- 
noon.  Visibility  during  night  vs  gener  lly  7  miles  but  overec  to  ^  miles 
in  ligh  fog  '  nd  r  in.  rt  dr  ina  the  ceiling  loveied  to  feet.  Py  ^  0  t 
exiling  h  s  risen  to  °0  0-3<3 .0  feet  nd  continuer,  to  ir.  rove  to  4'>  •  f  rt  c.ur in/ 
t  e  evening.  Visibility  i  .proves  to  7-70  mile.  .  i\ir  erly  ritu  . 

crib^d  i3  very  simil'  r  in  its  of  ,'e  t  on  .lying  or.-itioru  to  -x.c  win  •-  ■ 

type. 
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FIG.  2-4  aESTERLY  TYPE  WITH  GEKER..L  "RO’JGH  B;."..E-*I.  6,  ..1  A  Ib-M  L.  >:  :.:  12  ", 

21  Kerch  1948.  Gener-  1  trough  extends  froa  ’  >' i  eevelopec  io>  to  nor  he  t  of 

Ioelr-nd  Across  So  nhin.  vie  into  •  se<  ond;  ry  low  in  the  vie  ini  2  of  Li  ke  L  dot  . 

1  strong  west  to  e; .  t  flow  exists  t  surf  ce  •  nd  •  loft  resu  tin,  m  the  dve't.or. 
of  ?n  *P  sir  mr-.r.s  ver  the  continent.  ■■■*-  >■  :  "..l  1  ->  e  otwe  n  :.u  ir  .a  r.  or 

Use  through  cent  ml  Brit  in,  nort  ern  Lena  rk,  :.d  into  t  •  -U  ■  st  tor  ■•ut.. 

**ries  of  st  ble  vr-ves  aoving  long  tae  front.  »ith  hir  situation  ceilu.fr  re.a  me- 
bove  1)  0  feet  •  nd  visibility  ver  i(  ai.er  t  •'••in  ...  .r,.  :.ir,  «•  .er.y  ,.i->n 

is  acre  n*-  rly  tynir  1  -f  *»«*■  e.  teriy  -itu  non. 
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HG.  2-5  liO.flPIiaASr  SITUATION :  12X1Z,  25  April  1943.  ..  dee  ov  <-*istr  t  :  outhem 

tin  of  Greenl  nd  vith  •  ridge  of  the  Azores  high  extending  ncr-.ie  st*  rd  into  -  r  y. 
Continued  rn  rir  dvection  .strengthens  the  ridge  .id  c  user,  :  urt..er  extent  ion 
to  the  e-ct.  "he  flov  v-ttem  thus  era  biishe  i-  fro...  .e  n-rt;,:  r.t.  lae  tr  .  cetoiy 
of  the  sir  retching  iiiein  Mein  i.~  ov  r  1  nd  r.ich,  c  :u  >e-  it..  ■  -*•  e 

ridge,  brings  cool,  relatively  dry  n..  rt  ble  ir  into  •  -i-  re  •  'i0  "  e'  • 

this  situation,  s  would  be  ox-o  te.. ,  r-  .  r  tiform.  eil.n  •  -  acin  ' 

this  situ  tion  •  re  erv  lly  •<  feet  it.,  visibility  r  chin,  —  o;" 

....  s.;';ri.so  nd  ••  a  iuan  u  .ring  t.-.e  '•  temoon  of  ■’  -il  r.  '  •  r.  rt.t  -  •  *’  ••• 

.  ...  (>  ob...  rv-d  v  its  u  •  ixiu..  velocities  r  rhing  Xo  •  '  :  or-  ‘r  i 

,-ro.r..;  visibility  ir.  the  vicinity  -f  hein  '.  in  it  re.  .rl  •  ■  . 

.  r  .  -  r  ri.-furt  r  . 


fig.  2-6  &.3TERLY  Yl'E:  l.?')  Z,  8  >!■  y  1948.  bifib  ;>res.  ure  r.r,-.  is  centered  over 
the  Horth  Se;  rood  south  Sc  ndin?  vi:  with  low  in  C'uc  sus  re  ion.  i-i  ;cer  te  e  st 
to  west  flow  exists  with  m.der  te  subsidence  occurring  into  northern  Germ  ny.  The 
subsidence  gr-  du  lly  diminishes  in  southern  Gera  ny.  -ith  thin  flow,  moisture  is 
ejected  fro.  the  Bl«-  ck  3e--  •  re  over  r  .ulhem  Gera- ny.  loud  ty: -cr  observed  nth 
this  situs t ion  r  nges  from  str  tocumulus  in  northern  Gera  ny  to  swelling  cumulus 
in  southern  Gem-ny.  t  Rhein  .v  in  sc  tier  d  to  broken  cumulus  were  ^served  with 
ceilings  ranging  from  35  40*)  feet.  Occ-  sion  1  ..’-el  .i..(  .oi.ij.us  r 

over  ,i  .Is  in  the  vicnity  of  -he  in  "  In.  . ir-ibi iity  r-  :o  inv..  1  -  “ile‘  -or.n^: 
d  y.  Surf  -  ce  winds  wore  c  st-northe  st  to  <  st  t  1  -• '  -n  't  • 


: - 1 -n .) rt ho  st  to  * 
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PIC.  2-7  HIGH  PRESSURE  TYPE:  1200Z,  26  March  1946.  On  26  March  a  stagnnt  high  is 

^  '  onttred  over  the  Channel  in  the  vicinity  of  Calais  end  Dover  with  the  major  axis 

oriented  west -northwest  to  er st-couthe^  st.  In  northern  Germ  ny  general  fog  nd 
stratus  conditions  were  observed  with  fog  dissipating  by  1200Z*  At  RhaLn  Kain 
ceilings  were  unlimited  with  thin  broken  to  overcast  altostrrtus.  \isibility  v  s 

restricted  at  sunrise  in  hi  e  nd  improved  to  6-8  miles  during  the  day.  Light 

surf  ‘  ce  winds  revailed  during  the  entire  eriod.  A  1'  rge  diurnal  v  ri  txon  in 
temperature  was  observed  v;ith  axis  situ- ti  n. 
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SUMMER 


oVMV.KH 


AIK  ‘‘'ASSlCS 

A.s  was  true  in  the  winter  and  spring  seasons,  the  predominant  air  mass 
over  the  continent  during  summer  is  of  mP  origin.  Because  of  strong  in¬ 
solation  during  the  summer  months,  the  ciruinent  is  he  ited  rapidly  with 
he  temperature  difference  between  land  and  sea  areas  reaching  a  naxiium 
during  this  season.  Because  of  the  strong  heating,  a  general  low  pressure 
condition  exists  over  the  continent  resulting  in  a  monsoon-like  circula¬ 
tion  from  sea  to  land.  This  type  of  circulation  is  predominant  throughout 
no«t  of  the  sum  er,  occasionally  interrupted  by  a  transitory  high  pressure 
influence.  in  these  high  pres-ure  situations,  the  air-  masses  tend  to 
warm  rapidly  and  assume  continental  characteristics. 

During  summer,  the  cool  maritime  air  mas  es  experience  a  ra-’id  Mod¬ 
ification  as  they  love  over  the  relatively  warm  continent.  fhe  air  mass 
is  heated  in  the  lower  layers  resulting  in  the  development  of  strong  con¬ 
vective  activity  which  may  extend  well  above  20,000  feet  and  result  in 
air  mass  rain  showers  and  tihiiidersiorms.  As  :s*ay  be  determined  from  this, 

Lne  principal  cloud  types  within  an  mi>  air  mass  during  tne  summer  are 
cu  uliform,  especially  during  do,  light  hours  aiid  just  after  sunset.  in 
fact,  under  a  southwesterly  flow  condition,  thunders t orm  activity  may 
start  after  sundown  in  the  nor  .hern  Krone  Valley  in  -?r.ince,  and  move  into 
the  .mein  vain  area  during  the  night.  This  is  not  an  unusual  occurrence. 

During  some  years  in  the  summer  season,  a  secondary  high  cell  will 
break  away  from  the  main  Azores  high  and  become  station  try  over  central 
Europe,  occasionally  Joining  with  the  us si an  high.  This  sit nut i m  causes 
an  influx  of  ci'  air  from  the  vicinity  of  the  Ukraine  and  the  Balkans. 

Another  situation  resulting  in  the  invasion  or  continental  tropic  air  de¬ 
velops  with  sou Ihwes tward  displacement  of  the  Russian  high  and  usually 
accompanied  by  a  separate  cell  in  the  Balkans  and  a  northward  displacement 
of  the  Levant  hi^h.  'i  h  i  s  synoptic  picture  results  in  a  Ion:  southerly 
"low  fro.ii  \frica,  over  the  tips,  »nd  into  Germany.  Ibis  situation  was 
observed  in  the  late  sum  »er  of  I9db  end  1947,  ccurri  n  •  once  each  season. 

Aith  tlie  flow  of  cT  air  from  the  Ukraine  and  Balkans,  scattered  strat- 
ocumulus  clouds  tiny  form  ,;t  Khein  in  during  die  lay  below  the  subsidence 
inversion.  n  ien  the  sources  c  i  air  is  Africa,  clear  skies  usually 
prevail  in  the  PJ-ein  Vain  rea  because  of  stron  subsidence  and  a  trejector, 
of  the  air  mass  ov  r  the  alps.  lhe  two  cases  of  the  latter  situation,  were 
associated  with  .Scirocco,  and  the  slroiu  southerly  flow  ear  ned  *ust 
particles  aloft  from  the  region  of  Africa  throurn  central  her  any. 

Arctic  air  mas  es  hove  not  been  observed  in  tne  Klein  v’ain  area  dur- 
in  r.  ne  sum  u  r  -out ns. 

r*  .  X;  h  l  o 

In  st. inner,  as  in  spr.ni’, ,  cold  fronts  are  the  tost  i  recuent  and  ns  a 
rule  tin1  nos  t  snnrp  I  v  define  I  1  n  i  t  >  e  I  a  t  e  i  n  'hi  1 1 1  a  re  a  •  Cold  fronts  in  our 
area  are  usually  accompanied  ■  -y  s  clli  ./•  cmul  is,  i;»o  derate  to  heavy  rain 
showers  and  occasional  shower*?  o(  soft  hail  .  uciasi*>n  illy  t  him  •  erst  oi  ins 
iovelop  on  :  he  frontal  s  iri'nce  accompanied  by  he.  vy  rain  and  nc  at  tonal 
hail.  .hazardous  flight  find  ter  iaal  con  ntions  «di  this  situation  are: 


(l)  dan* er  of  icing,  (2)  turbulence,  severe  in  cumulonimbus,  tl)  gusty 
surface  winds  in  the  fronts,  and  (4)  ceilings  below  1000  cet  ami  visi¬ 
bility  less  than  t  ree  :iles  in  rain  showers  and/or  thunders torus . 

Most  fronts  whicn  a L  feet  the  Rhein  Main  area  are  those  moving  f i om 
the  w  st.  Another  type  of  system  which  occasionally  affects  the  »<i  ein 
Main  area  is  known  as  the  5-3  situation.  This  situation  is  characterized 
bv  a  sharp  trough  aloft  extending  north  to  south  through  central  Europe, 
a  stationary  front  in  the  vicinity  of  the  upper  air  trough,  and  a  low  in 
tee  central  V eui terranean  area.  The  low  formed  in  the  Medi terranean  re¬ 
mains  stationary  lor  a  periOu  of  one  to  several  days  with  stable  waves 
moving  along  the  stationary  front.  finally,  the  main  low  center  moves 
slowly  north-nort neast  along  the  stationary  front  acco  panied  by  a  large 
area  of  precipitation.  Ihe  precipitation  may  last  in  a  given  locality 
from  24  to  4S  hours.  In  a  summer  5-d  wuen  unstable  air  masses  are  in¬ 
volved,  widespread  shower  and  thunderstorm  activity  accompany  the  type. 

LOCAL  CttA'ACT^UlaTiCS 

Restriction  to  visibility  in  tie  other  seasons  of  the  year,  as  notea, 
are  enhanced  with  southwesterly  flow.  ihis  is  true  in  summer  also.  A 
light  southwesterly  flow  with  a  long  southwest  trajectory,  or  if  of  short 
southwest  trajectory,  one  over  «<oist  ground  is  th-  situation  most  favorable 
to  formation  of  li  ht  fog  during*  the  summer  months.  A  light  flow  from 
030°  is  favorable  lor  sroke  pollution  at  Rhein  Main.  Again,  this  restric¬ 
tion  is  not  so  persistent  as  in  winter  or  spring  because  of  the  relative 
instability  of  the  air  mas  -es • 

Surface  winds:  Prevailing*  wind  at  Rhein  Main  is  s  uthwest.  Inless  a 
.strong  northwest  flow  is  established,  a  southerly  through  west  northwest¬ 
erly  gradient  flow  will  result  in  a  southwest  surface  wind.  ibis  is  artially 
due  to  the  deflective  action  of  the  Taunus  Mountains.  *his  effect  of  the 
terrain  on  surface  winds  trequently  obscures  the  wind  shift  accompanying 
cold  frontal  passage  in  a  westerly  flow.  Surface  winds  at  Idle  in  Vain  will 
veer  immediately  at  the  frontal  passage  but  will  back  again  to  sout.west, 
usually  within  less  trail  an  hoar  after  the  frontal  passage. 

Thunderstorms:  Thunderstorms  occurring  at  Rl  ein  Main  are  usually 

associated  ith  a  c*41d  front  or  with  a  trough  passage  with  the  greatest 
concentration  of  ir  mass  thunderstorm  activity  being  in  tne  vicinity  of 
t  nr  fa  units  and  Vo  gels  berg  Mountains  to  the  north  and  east,  and  to  the  Oden- 
wa 1 d  to  the  southeast .  Nocturnal  thunderstorm  activity  is  for  the  most 
part  confined  to  the  river  valleys  nnd  ocoasionally  Move  into  the  im  eainte 
vicinity  of  the  air  field. 
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FIG. 3-2  oO UT HVfaST E  A I X  FLOW:  120AZ,  21  Aug.  1943.  well  developed  lov*  is  centered 
^  ^  to  northve  1  of  Ireland  with  veil  defined  occluded  system  extending  to  northern 
Irel^gd.  The  cold  front  extends  long  the  vest  co  st  of  Irel  nd  thence  southwest 
into  t  e  --tl  nti  .  Tne  rm  . ront  e  tends  from  oint  of  occlusion  into  the  Bay  of 
Biscay.  high  cell  is  centered  over  the  northern  Balkans  with  the  m  jor  xis  oriented 
southwest  to  north*  st.  m  dified  m  ir  a  ss  orev*  ils  over  the  continent.  Clouds 
ob3e  v  c.  cur  ng  e  rly  morning  were  so  t  er  d  cirrus.  Guuulus  cloud  weae  o  ed  over 
the  sills  in  the  vicinity  of  *.ein  ‘in  nd  uring  1  te  ftemoon  .  c  tiered  to  ^roken 
ltocunulus.  vs  s  observer.  The  si  :.r  xc  r t  feature  of  this  nd  other  southwesterly 
sito  uionr  i.  th  it  is  too  most  ic  1  situ  iion  for  fog  form  tion  t  doe  n  ain. 

Visibility  r  ohcd  minimum  of  ne  r  1  mile  in  ii-ix  .round  do* 

/ 

I  > 


t  sunrise. 


FIG*  3-4  HIGH  Hir  LIMA'S  .  ITH  d  oTE  LY  FLU  :L?r>.", ,  30  ugust  1£4- .  -•  w~ll  cievel:)  >ec 

4  low  is  centered  to  the  south  of  Icel  nb  with  gencr  1  trough  over  the  ti  ntic.  A 
cold  front  extends  r.outhw  rd  along  tne  ect  co-  s%,  of  -coil  nd,  through  cerr:r  ^ 
Ireland  na  continues  southwest*:  rd  tow  rdr  the  or  :s.  71  ^ic  nigh  i:  rente 

in  e  si  Germany  with  u  .or  ris  orient cc  e  rt-*  oat.  he  flow  t  11  levels  into  the 
Rhein  Main  re-  is  e  st-southe  rt  resulting  in  the  dveuticn  :f  0  ir  ..;\ss  into 
sathern  nd  centr  1  Germany.  •  Cle^r  to  high  re  tierer  c*n  it^n:  <■*  i'  t  d  ^  .nem 
fi/ in  with  less  th  n  l/o  cu:?.ulu.  forcing  d  ring  the  ftem  on. 
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FIG.  3-5  NGR:’HWE3?JSRLY  j’l-O.V  S  OCI.  '  .  .UK  5-1-  KlTh  ? .01. :  1  dune  l‘.<4'v. 

r  ridge  extends  froa  Azores  over  r>  lUtnwestern  idn.lnc.  A  rh  r  .  rough  exist::  '  xoYt 
over  e  stem  Kur  oe  •  ith  -  cos '-lex  lov  -  e  ring  t  tne  rurf  ce.  'o:d  ir  dvect  ion 
in  o  the  ..editerr'  n c  n  h  c  used  the  deveio  iaent  of  lov  m  t;ie  o  t  -lr‘ 

r.t si— :-,t  -tion;  ry  front  through  the  b  1  nr  nd  o  nd.  v’’r  n  ve  for  .t  . 
f  r  >rit  1  ::,.rf  cc  nd  r  is  ch  r  uteris  lie  oi  the  situ  ti  n,  h  ve  sove-  nortn- 
northe  st  rd  long  the  front.  A  large  area  is  fleeted  by  the  r...  ir  a  r. 

f loving  over  the  lps  from  tne  .-.editerr  no  n  nd  overruiu-int  !..•  ...  ir . 

rev  ils  t  the  surf  ce  over  -)uro  e.  Evidence  of  the  overrunning  a  ;•  ve  re  n  i  r 
west  ■ .Uicin  Min  by  observing  tnc  cloud  ty  -e:  ,  vnicn  rare  redos  in  r.tly  i’orur.u  us 
nd  ‘-ltor.tr  tus.  The  overrunning  rtr-rn  -  eno«rh  to  "  u r-  . ig.  t  u.t'  i 1 

during'  tne  e-  rly  .aondng  '  rein  .'.  in.  tr  ‘  ’eu  u  u.  c  :  e..i...  . 1  a  *  J- 

ir.  the  northv-:.;'  erly  '  lo  in  the  r.eiri  in  e  :  re:  -  -  ■  ■ --e  -•  '--tr.i.. 

th.-  ft  .noon. 


SYNOPTIC  PATTERNS 


FALL 


FALL 


AIR  MA-SoifS 

During;  the  fall  season,  the  predominant  air  mass  observed  over  the 
continent  is  of  maritime  polar  origin.  There  are,  however,  periods  when 
the  continent  is  under  the  influence  of  a  well  defined  high  pressure  area 
which  is  associated  with  a  relatively  high  persistency  of  cP  air  in  the 
khein  Main  area*  This  situation,  known  as  Indian  Sumner  in  the  U.3.,  is 
locally  known  as  Otd  Woman  Sum.ier* 

During  the  fall,  the  continent  is  gradually  becoming  cooler  because 
of  the  increase  of  radiation  over  insolation*  Therefore,  iuring  this 
season,  the  raP  air  masses  will  tend  to  be  stabilised  as  they  move  over 
the  cooler  continent  so  that  the  predominant  cloud  t  y pes  will  be  stratiform. 
Also,  because  of  the  gradual  change  in  temperature  difference  between  land 
and  sea  area,  the  high  pres  ure  areas  are  more  frequently  accompanied  by 
clear  skies  during  the  fall  than  in  other  seasons.  Inasmuch  as  the  fall 
season  is  a  transition  period  between  summer  and  winter,  weather  phenomena 
more  peculiar  to  summer  may  be  observed  during  the  early  fall  while  late 
in  the  fall,  phenomena  more  peculiar  to  winter  becomes  predominant. 

Gradual  stabilization  of  the  air  masses  as  they  move  over  the  cooler 
continent  is  marked  by  an  increase  in  the  incidence  of  ground  ‘og  and 
radiation  fo^  in  the  3hein  Main  area  during  early  morning  and  late  evening, 
it  is  also  observed  that  haze  and  light  fog  become  more  persistent  in 
lower  layers  even  during  the  daylight  hours.  The  gradual  cooling  of  the 
continent  is  further  marked  by  low  stratus ,  air  mas-  fogs,  and  drizzle 
within  an  invading  niT  air  mass, 

Turbidity  in  continental  air  ma^es  is  treater  than  ni  fresh  mari¬ 
time  polar  air  masses,  so  that  in  general,  visibility  is  bet  er  in  the  mP 
air  masses  than  in  the  cP  air  mass. 


FK0NT3 

As  has  been  previously  stated,  the  temperature  difference  between 
land  and  ocean  areas  'gradually  diminishes  during  this  season ,  and  finally 
becomes  reversed  by  the  end  of  the  season  with  the  land  areas  becoming 
relatively  cold.  Therefore,  during  this  season  cold  fronts  become  weak 
ana  gradually  more  diffuse  wnile  warm  fronts  tend  to  become  stronger  and 
no re  pronounced.  Cloud  types  accompanying  frontal  passages  during  this 
season  tend  to  become  more  stratiform  as  the  season  progresses  and  when 
cumu 1 1  form  clouds  do  occur,  the  tops  are  generally  1  >wcr  than  during  the 
sum • er  months.  Normally  these  tops  do  not  exceed  10000  feet. 

The  temperature  differ-  nee  between  polar  and  tropic  regions  is  grad¬ 
ually  increasing  during  this  season,  and  correspondingly,  the  eye logenet ic 
activity  is  gradually  becoming  more  intense.  As  may  be  expected,  the  most 
active  frontal  zones  are  betwe  n  mT  and  m.  air  masses. 


LOCAL  A  KA  i*H  .R  Cd  AkA'  TI  .U  LVi  l  C.> 

extremely  high  winds  (those  in 
at  idle  in  Main,  but  may  occur  during 
wi'ds  at  Dnein  Main  is  contained  in 
book. 


excess  of  30  kts)  are  seldom  observed 
anv  season.  4  discussion  of  high 
the  Scvrre  weather  section  of  this 


During  this  season,  os  has  been  mentioned  previously,  visibility  is 
generally  lower  within  a  continental  air  mas."*  titan  dur.rw  l  he  sum  wer  and 


the  frequency  of  radiation  fog  shows  a  remarkable  increase*  Air  mass 
fog  may  also  occur  during  this  season  with  the  intrusion  of  mT  air* 

As  in  other  seasons,  fog  is  more  prevelent  with  a  weak  southwest  flow 
with  a  trajectory  from  the  Rhein  valley  plain*  Toward  the  end  of  the 
season,  dense  persistent  fog  may  occur  during  the  periods  of  high 
pressure  influence,  and  it  had  been  known  to  last  all  day  or  for  a 
period  of  days. 


southeast  Finland  with  a  high  centered  over  the  British  Isles.  his  pressure 
pattern  resulted  in  strong  northwesterly  flow  of  mA  sir  over  the  low  countries 


md  Germany.  Weather  nt  Rhein  Main  is  ch  r-  cteri  ed  by  broken  swelling  cumulus 
and  stra  to  cumulus  during  morning  and  afternoon  wi  h  occ  sionnl  rain  showers . 
Ceilings  rem  ined  3!>'X)-4‘XX)  feet  with  visibility  gener  l^y  over  1  -j  miles. 
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FIG.  4-4  HIGH  D.FLUx^GE :  12  OZ,  25  Hov.  ig4o.  A  strong;  aiF  high  is  centered  t  tne 

surface  over  e  st  Germ  ny  with  rm  ridge  loit  extending  into  e  high  over  lr- nee. 
Circui  tion  in  the  Hhein  iv  in  ren  is  light  being  e  st  to  northe  st  <  t  1-2  Be  ufort 
during  most  of  the  re  iod  but  ..eco.»inf  c  lu  fter  sundown,  nicies  during  me  entire 
period  vere  cle  r  to  high  sc  tiered  bile  visibility  v  ried  from  s  minimum  of  1: 
.riles  t  sunrise  to  :a  ximum  of  1)  miles  curing  mid-d  y.  s  vou  a  be  ex  e^te,  , 

relatively  1  rge  dium-  1  vri;  tion  in  temper  ture  .  s  e  oerienced. 
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